potential response requirements outstanding and due in the above captioned 
matter. 

Please amend the application as follows: 
IN THE CLAIMS: 



MARKED UP VERSION OF THE AMENDED CLAIMS 



(Version with marking to show changes made) 



1 ) (previously presented) In a chain drive having a rotatable chain 
wheel with pockets or teeth connected py straight lines to form a polygon 
for driving pivot chains or round link pains, the axis of said chain wheel 
rotatably fixed to a driven gear wheejf of a spur gear driving arrangement, 
said driven gear wheel having a variably sized pitch circle for reducing 
variations in velocity and acceleratjfon of said chain wheel, the 
improvement comprising: said spm- gear driving arrangement including a 
driving gear wheel for driving saifl driven gear wheel at an adjusted gear 
ratio, said chain wheel and said drive gear rotatable on a common axis; and 
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at least one of said driving and driven gear wheels having a noncircular 
toothed gear wheel configuration established relative to the pitch circle and 
including a plurality of rolling curve meanfs for causing said chain wheel to 
have a minimum angular velocity at a comer of said polygon and a 
maximum velocity at a mid-point of a sttaight side of said polygon while 
said driving wheel rotates at a constant angular velocity. 

2) (original) The improvement/of claim 1 wherein said polygon for 
said round link chains comprises a pmrality of short straight lines and a 
plurality of long straight lines with a long straight line adjacent an end of a 
short straight line, said short straight lines corresponding to comers of said 
polygon, and the pitch circle radius of said noncircular gear wheel at the 
middle of any short straight line i^ greater than the pitch circle radius at the 
middle of any long straight line. 

3) (withdrawn) The impro 
has pivot chains, said driven geai 



rement of claim 1 wherein said chain drive 
wheel having said noncircular toothed 
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gear wheel configuration, said plurality of roling curve means including a 
plurality of continuous rolling curve sections at the pitch curve 
circumference of said driven gear, said plurality of continuous rolling curve 
sections equal in number to the number ofiteetii in said chain wheel. 

4) (previously presented) In a chain drive having a rotatable chain 
wheel with pockets or teeth connected by straight lines to form a polygon 
for driving pivot chains or round link chains, the axis of said chain wheel 
rotatably fixed to a driven gear wheel of a spur gear driving arrangement, 
said driven gear wheel having a variably sized pitch circle for reducing 
variations in velocity and acceleration/of said chain wheel, the 
improvement comprising: said spur gtar driving arrangement including a 
driving gear wheel for driving said driven gear wheel at an adjusted gear 
ratio, said chain wheel and said drive gear rotatable on a common axis; and 
at least one of said driving and drive i gear wheels having a noncircular 
toothed gear wheel configuration es ablished relative to the pitch circle and 
including a plurality of rolling curve means for causing said chain wheel to 
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• 



have a minimum angular velocity at a comer of said polygon and a 
maximum velocity at a mid-point of a straight side of said polygon while 
said driving wheel rotates at a constant angular velocity,, 
wherein said polygon for said round link ohains comprises a plurality of 
short straight lines and a plurality of long straight lines with a long straight 
line adjacent an end of a short straight line, said short straight lines 
corresponding to comers of said polygon, and the pitch circle radius of said 
noncircular gear wheel at the middle of any short straight line is greater 
than the pitch circle radius at the middle of any long straight line, 
wherein said chain drive has round link chains, said driven gearwheel 
having said noncircular toothed geaJwheel configuration, said rolling curve 
means including a plurality of continuous rolling curve sections at the pitch 
curve circumference of said driven gear, said plurality of continuous rolling 
curve sections equal in number to t vice the number of teeth in said chain 
wheel. 

5) (withdrawn) The improv( ;ment of claim 3 wherein said driving 
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gear wheel has a noncircular toothed gear wheel configuration, said 
noncircular configuration including a pluraliiy of continuous rolling curve 
sections at the pitch curve circumference of said driving gear. 



6) (original) The improvement of claim 4 wherein said driving gear 
wheel has a noncircular toothed gear wheel configuration, said noncircular 
configuration including a plurality of continuous rolling curve sections at 
the pitch curve circumference of said driving gear. 



7) (withdrawn) The improvement of claim 5 wherein said driving 
gear wheel has an arbitrary number of said continuous rolling curve 



sections equal to or greater than one 



8) (original) The improvemei it of claim 6 wherein said driving gear 
wheel has an even number of said continuous rolling curve sections. 



9) (original) The improveme it of claim 1 wherein both said driven 
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and driving gear wheels have a noncircular toothed gear wheel 
configuration, said rolling curve means comprising a plurality of 
continuous rolling curve sections and the number of said continuous rolling 
curve sections for said driving gear wheel/is set relative to a pitch angle of 
said driving gear wheel to establish a set jgear ratio of said driving gear 
wheel to said driven gear wheel. 



10) (withdrawn) The improvement/of claim 9 wherein the geometric 
shape of said continuous rolling curve /sections is set to produce a constant 
driving angular velocity determined by multiplying the driven angular 



velocity of said driven gear wheel determined by the expression W2 = Wi / z 
with a gear ratio, established at thi ; comer middle of said polygon and 



the cosine of the driven angle 02, to 
according to the relation cos 02 
0)2 is the angular 
Wi is the angular 



i chieve said set gear reduction, i, 



where: 



velocity of said driven gear wheel, 
velocity of said driving gear wheel, 



02 is the angle of rotation of said driven gear wheel. 
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11) (withdrawn) The improvement of claim 1 0 wherein said 
continuous rolling curve sections have a/geometric shape that allows said 
set gear ratio, /, to be approximated by mathematical techniques selected 
from the group consisting of basic polwiomials, composite polynomials, 
trigonometric functions, Fourier series, periodic mathematical functions, 
approximating mathematical functions, and sections of eccentric circular 



arcs. 



12) (withdrawn) The improvement of claim 5 wherein a set gear ratio 
is established according to the relamonship = <f)\/sm. Ofz 



where: 



im is the gear ratio at the comer middle of said polygon; 
(f)i is the angle of rotation of said driving gear wheel; and, 
ai. is the pitch angle 6f said driven gear wheel. 



13) (original) The improvement of claim 6 wherein a set gear ratio is 
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# 




.^j^jsj^ established according to the relations^p 

P^ + Ti 



sin ^ + sin 72 



where: 

/ i„ is the gear ratio at the centej- of a short straight Hne of said 



b 



polygon; 



side; 



jSi is the pitch angle of said dniving gear wheel for said long polygon 



^2 is the pitch angle of said driven gear wheel for said long polygon 



side; 



7i is the pitch angle of said 
side; and, 



iving gear wheel for said short polygon 



72 is the pitch angle of said driven gear wheel for said short polygon 



side. 



14) (original) The improvement of claim 1 wherein both said driven 
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and driving gear wheels have a noncirailar toothed gear wheel 
configuration comprising a plurality or continuous rolling curve sections 
and the intersection of adjacent rolling curve sections of said driven gear 
wheel have concave, unilaterally bent adjustment curve surfaces tangential 
to said rolling curve sections. / 

15) (original) The improvement of claim 1 wherein both said driven 
and driving gear wheels have a noncircular toothed gear wheel 
configuration comprising a plurality of continuous rolling curve sections 
and the intersection of adjacent rolling curve sections of said driven gear is 
defined by an undulating adjustment curve surface in tangential contact at 
its ends to said rolling cuwe sections. 

16) (original) The improvement of claim 15 wherein said undulating 
curve is mathematically defined as being selected fi^om the mathematical 
group consisting of a pc lynomial of fourth order and a modified 
trigonometric function )f x sin x. 

\ 
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17) (original) The improvement of claim 14 wherein the radius of said 
undulating adjustment curve surface is equal to or greater than a radius of 
a cylindrical forming tool used to form said adjustment curve surface. 



1 8) (withdrawn) The improvement of claim 1 wherein both said driven 
and driving gear wheels have a noncircular toothed gear wheel 
configuration comprising a plurality of continuous rolling concave curve 



sections and said driven gear whe 
components nested into one anoth 



section having at its outer edge a 



comprises first and second part 
ir in an assembled condition, each part 



component having pie sections sesarated by an arcuate gap and each pie 



ontinuous rolling section whereby said 



pie section of one part componen : nests into said arcuate gap of the other 
part component to form said drivm gear wheel. 



1 9) (withdrawn) The improv ;ment of claim 1 7 wherein said pie section 
for each part component extends radially inward to a centering hub section 
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recessed relative to an end face of a part component, said hub section of 
one part component in face contact with said hub section of the other part 
component to form said assembled driven gear wheel. 

20) (original) The improvement of any <Sne of claims 14 or 15 wherein 
the shape of said rolling curve sections adjacent the intersection of rolling 
curve sections is varied over a portion of each rolling curve section 
adjacent said intersection to maintain saia set gear ratio. 

2 1 ) (original) The inqjrovement of any one of claims 3 , 4, 9, 1 4 or 1 5 
wherein said chain drive has a plurality of cascading driven and driving 
gear wheels so that the driven gear wl^el of one driven and driving gear 
wheel set functions as the driving geaf wheel of another driven and driving 
gear wheel set. 



22) (withdrawn)The improvement 
said driven and driving gear sets that 



of claim 21 wherein at least one of 



does not have its driven gear 
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rotatively fixed to said chain wheel is a circul ir gear set. 



23) (withdrawn) The improvement of claim 2 1 wherein a plurality of 
driving and driven gear sets have noncircular rolling sections. 




24) (original) A spur gear chain drivef arrangement for driving pivot 
chains or round link chains comprising: 



a) 



b) 
c) 



a chain wheel having pockets or teeth for driving said 
chains forming a straight (sided polygon having comers at 
said teeth and long straigtit sides between adjacent teeth 
when said chains are piv Dt chains and straight short side 



comers at said teeth and 



adjacent teeth when saic 
a driving spur gear conn 



ected to a source of rotation; 



long side straight sides between 
chains are round link chains; 



a driven spur gear rotatably fixed and circumferentially 
positioned relative to said chain wheel on a common axis of 
rotation and rotatably dr ven by said driving gear; 
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d) said driving and driven gears iiaving teeth formed on a 

plurality of concave, noncircilar rolling sections extending 
about each gear's pitch circle circumference, each 
noncircular rolling section having a distance from the center 
of each gear which is longest at the center of said comers of 
said polygon and shortest/at the center of said long straight 
sides of said polygon and said distances and the number of 
said rolling sections being set to produce a desired gear 
ratio between said driving and driven gears whereby for 
constant rotation of saiA driving gear, angular velocities of 



said chain wheel varies 



as said driven gear rotates through a 



noncircular rolling sec ion while velocities of said chains 
remain generally constant. 



25) (withdrawn) The chain drive arrangement of claim 24 wherein 
said chain drive has pivot chains and said plurahty of continuous rolling 
curve sections in said driven gear being equal in number to the number of 
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teeth in said chain wheeK 

26) (currently amended)! [[The]] A spur gear chain drive 
arrangement of claim \ 

for driving pivot chains or round link chains comprising: 

e) a chain wheel mving pockets or teeth for driving said 

// chains formingW straight sided polvgon having comers at 

N said teeth and long straight sides between adjacent teeth 

l/^ when said chains are pivot chains and straight short side 

comers at said teeth and long side straight sides between 
adjacent teeth when said chains are round link chains: 

f) a driving spur gear connected to a source of rotation: 

g) a driven spur gear rotatablv fixed and circumferentiallv 
positioned relative to saimchain wheel on a common axis of 
rotation and rotatablv driven bv said driving gear: 

h) said driving and driven gears having teeth formed on a 
plurality of concave, noncircular rolling sections extending 
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about each eear's Ditch cin 


[le circumference, each 


noncircular roUing section 


having a distance from the center 


of each gear which is long 


;st at the center of said comers of 


said polygon and shortest 


It the center of said long straight 


sides of said polygon and 


said distances and the number of 







said rolling sections being set to produce a desired gear 



ratio between said driving and driven gears whereby for 



constant rotation of said 



driving gear, angular velocities of 



remain generally constan t. 



said chain wheel varies as said driven gear rotates through a 



noncircular rolling section while velocities of said chains 



wherein said chain drive has round chains and said plurahty of continuous 



rolling curve sections of said driven geajr 
number of teeth in said chain wheel. 



27) (original) The chain drive arra igement of claims 25 or 26 
wherein said driving gear has an arbitrar r number of said continuous 



are equal in number to twice the 
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rolling curve sections equal to or greater than one 



28) (original) The chain drive arr mgement of claim 27 wherein for 
round link chains said driving gear wlfeel has an even number of said 
continuous rolling curve sections. 



29) (original) The chain drive an angement of claim 27 wherein the 
number of said continuous rolling cu:ve sections for said driving gear 
wheel is set relative to a pitch angle of said driving gear wheel to establish 



a set gear ratio of said driving gear w 



30) (withdrawn) The chain driv(! 



leel to said driven gear wheel. 



arrangement of claim 27 wherein for 



pivot chains, a set gear ratio is establi shed according to the relationship 
i„, = /sin Oi 



where: 



im is the gear ratio at the comer center of said polygon; 
01 is the angle of rotation! of said driving gear wheel, and. 
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aa is the pitch angle of said driven gear wheel. 



31) (original) The chain drive arran^ment of claim 27 wherein for 
round link chains, a set gear ratio is estamished according to the 



relationship 



sin/32 + sin 72 



where: 



im is the gear ratio at the 



qomer centers of said polygon; 



j8i is the pitch angle of s{ id driving gear wheel for said long 



polygon side; 



(32 is the pitch angle of ssid driven gear wheel for said long 



polygon side; 



polygon side; and, 



72 is the pitch angle of sa 



polygon side. 



7i is the pitch angle of said driving gear wheel for said short 



d driven gear wheel for said short 
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32) (original) The chain drive arrailgement of claim 27 wherein the 
intersection of adjacent rolling curve sections of said driven gear wheel 
have concave, unilaterally bent adjustnyent curve surfaces tangential to said 
rolling curve sections. 



33) (original) The chain drive arrangement of claim 27 wherein the 
intersection of adjacent rolling curve! sections of said driven gear is defined 
by an undulating adjustment curve sfirface in tangential contact at its ends 
to said rolling curve sections. 



34) (withdrawn) The chain dri ve arrangement of claim 27 wherein 
said driven gear comprises first and second part components nested into 
one another in an assembled condi ion, each part component having pie 
sections separated by an arcuate gap and each pie section having at its outer 
edge a continuous rolling section v hereby said pie section of one part 
component nests into said arcuate g|ap of the other part component to form 
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said driven gear. 



35) (withdrawn) The chain drive arrangement of claim 34 wherein 
said pie section for each part component extends radially inward to a 
centering hub section recessed relative to an end face of a part component, 
said hub section olf one part component in face contact with said hub 



section of the othe 



wheel. 



36) (original) 
configuration of s; 



part component to form said assembled driven gear 



rhe chain drive arrangement of claim 27 wherein the 
d rolling curve section is in the shape of a cardioid and 



comprises that pomion of a cardioid which most closely resembles a 



circular arc. 



37) (original) I The chain drive arrangement of claim 36 wherein said 
rolling curve secjtion of said driving gear is determined by the mathematical 
function of 
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where: 



'•/(<^i) = . 



2 + 1 

- <P\ 




ri is locus of points defining the cardioid for flie driving gear; 
a is distance between oriving and driven gear centers; 
im is gear ratio at the middle of polygon comer; 
^1 is angle of rolling curve arc of driving gear. 



38) (withdrawn) The chain d ive of claim 36 wherein said rolling 



curve section of said driven gear is 



expression: 



0=. 



a • im cos (f>2 

1 + I'm cos 02 



determined by the mathematical 



where: 



T2 is locus of points defining the cardioid for the driven gear; 



a is the distance between centers of driving and driven gear; 
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is the gear ratio at the middl/ of a polygon comer; and, 
02 is the angle of rolling curve arc of driven gear. 



39) (previously presented) yfhe chain drive according to claim 1 
wherein the polygon is formed to drive a round link chain. 



40) (previously presented) The chain drive according to claim 1 
wherein the claim wheel polygon (29) is shifted outwardly by equipment 
polygon straight lines (26) for shifting together points of intersection (17) 
along the periphery. 



41) (previously presented) The chain drive according to claim 1 
wherein the chain wheel polygon (29) is shifted outwardly by equivalent 
polygon straight lines (26) for placing ten points of intersection (17) along 
the periphery. 
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42) (new) The chain drive arrangement of claim 24 wherein the 
driven chain is a round hnk chain (8), 

wherein a pitch curve radius (13a) of the driven spur gear wheel (3) is 
greater in a middle of a shorter equivalent polygon straight line (30) than in 
a middle of a longer equivalent polygon straight line (31). 
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